60 Background: The Chinese razor clam, Sinonovacula constricta, is one of the 61 commercially important marine bivalves with deep-burrowing lifestyle and 62 remarkable adaptability of broad-range salinity. Despite its economic impact and 63 representative of the less-understood deep-burrowing bivalve lifestyle, there are few 64 genomic resources for exploring its unique biology and adaptive evolution. Herein, 65 we reported a high-quality chromosomal-level reference genome of S. constricta, the 66 first genome of the family Solenidae, along with a large amount of 67 short-read/full-length transcriptomic data of whole-ontogeny developmental stages, 68 all major adult tissues, and gill tissues under salinity challenge . 69 Findings: A total of 101.79 Gb and 129.73 Gb sequencing data were obtained with 70 the PacBio and Illumina platforms, which represented approximately 186.63X 71 genome coverage. In addition, a total of 160.90 Gb and 24.55 Gb clean data were also 72 obtained with the Illumina and PacBio platforms for transcriptomic investigation. A 73 de novo genome assembly of 1,340.13 Mb was generated, with a contig N50 of 74 689.18 kb. Hi-C scaffolding resulted in 19 chromosomes with a scaffold N50 of 57.99 75 Mb. The repeat sequences account for 50.71% of the assembled genome. A total of 76 26,273 protein-coding genes were predicted and 99.5% of them were annotated. 77 Phylogenetic analysis revealed that S. constricta diverged from the lineage of 78 Pteriomorphia at approximately 494 million years ago. Notably, cytoskeletal protein 79 tubulin and motor protein dynein gene families are rapidly expanded in the S. 80 constricta genome and are highly expressed in the mantle and gill, implicating 81 potential genomic bases for the well-developed ciliary system in the S. constricta. 82 Conclusions: The high-quality genome assembly and comprehensive transcriptomes 83 generated in this work not only provides highly valuable genomic resources for future 84 studies of S. constricta, but also lays a solid foundation for further investigation into 85 the adaptive mechanisms of benthic burrowing mollusks. 86 system 88 89 109 exploring its unique biology and adaptive evolution. Here, we generated the 110 high-quality chromosomal-level genome assembly and comprehensive transcriptomes 111 of S. constricta and investigated the transcriptomic changes under different 112 environmental stresses. These genomic resources will lay a prime foundation for 113 future studies of its lifestyle-related adaptive evolution and genetic improvement in 114 commercial breeding programs.
Introduction
The Chinese razor clam Sinonovacula constricta (Lamarck 1818) is a member of 91 the Solenidae family of bivalve molluscs, recognizing for its straight razor-like shape 92 and fragile shells ( Figure 1A) . It is widely distributed in the intertidal zone along the 93 west Pacific Ocean and engages in a pelago-benthic life cycle ( Figure 1B ). As 94 adaptation to a deep-burrowing lifestyle, the razor clam is characterized by smooth 95 shells, muscular foot, and elongated siphons (Figure 1 ). Benefit from its relatively 96 short production cycle and high productive efficiency, the razor clam has become one 97 of the four most important maricultured bivalve species (together with oyster, scallop, 98 and Venerupis spp.) in China, Japan, and Korea, with over 800,000 metric tons of 99 production in 2016 (FAO, 2018) . 100 As living in estuarine and intertidal region, the razor clam faces tremendous 101 exposure to extreme environmental stresses such as drastic salinity fluctuation, highly 102 variable temperature, high concentration of ammonia nitrogen and hydrogen sulfide. 103 Unlike oysters, mussels and most clams with thick and sealed shells for protecting 104 their soft bodies, the razor clam with two thin and unclosed shells has chosen a 105 survival strategy of deep-burrowing lifestyle with high tolerance of a broad range of 106 salinities (5-45‰), making it an ideal model to investigate the adaptive mechanisms 107 of deep-burrowing lifestyle. Despite its economic impact and representative of the 108 less-understood deep-burrowing bivalve lifestyle, there are few genomic resources for 5 from muscle tissues using a phenol-chloroform method as described in the protocol 120 (Green and Sambrook, 2012) . High molecular weight genomic DNA was sheared into 121 fragments of ~30 kb using a Covaris ultrasonicators (Covaris, Woburn, MA, USA). 122 The fragments were enzymatically repaired and converted into SMRTbell TM template 123 library following the manufacturer's instructions. Size-selection was performed to 124 enrich the DNA fragments longer than 10 kb for sequencing on a Pacific Biosciences Supplementary Table S1 ).
132
Estimation of the genome size and sequencing coverage 133 The Illumina short reads were first trimmed to remove adaptors and reads with 134 more than 10% ambiguous or more than 20% low-quality bases using Trimmomatic 135 (Bolger et al., 2014) . The distribution of 17-mer frequency was estimated using the 136 clean reads. A total of 10 10 k-mer was identified with the peak depth of coverage 137 being 80. Based on the formula: genome size = k-mer number/peak depth (Varshney 138 et al., 2011), the genome size of S. constricta was estimated to be 1,244.27 Mb, with a 139 heterozygous ratio of 1.53% and repeat rate of 53.12% (Supplementary Figure S1 ).
141
De novo genome assembly and quality assessment 142 PacBio long reads were corrected and assembled using the Falcon package (Chin et   143 al., 2016). Briefly, all the raw reads yielded by Pacbio platform were aligned to each 144 other to identify overlaps with DALIGNER. The overlap data and raw subreads were 145 then processed for consensus calling. After the error-correction, overlaps were 146 detected in the preassembled error-corrected reads and used to construct a directed 147 fragment assembly string graph. Contigs were constructed by finding the paths from 148 the string graph. The consensus calling of preceding assembly was performed with 149 6 Quiver. Subsequently, the paired-end clean reads yielded by Illumina platform were 150 aligned to polish the assembly using Pilon (Walker et al., 2014) . The resulting 151 assembly consisted of 10,981 contigs, comprising 1,331.97 Mb with a contig N50 of 152 678,857 bp and GC contents of 35.46% (Table 1) . 153 To assess the integrity of the genome assembly, Illumina short-insert library reads 154 were mapped to the contigs using BWA (version 0.6.2). In summary, 88.90% of the 155 assembled genome sequences were covered by 93.93% of the total reads 156 (Supplementary Table S2 ). The genome completeness was also evaluated using both Table S3 and S4). Table S5 ). The clean reads were aligned to the indexed S. constricta Table S6 ). The Table S7 transcripts were further used to annotate the protein-coding genes in the genome as 240 the direct evidences. The statistical information for full-length transcriptome analysis 241 is listed in Supplementary Table S7 . Finally, a total of 675,404,889 bp repetitive sequences were identified, accounting 258 for 50.71% of the assembled genome ( Supplementary Table S8 ). 287 The functional annotations were performed by aligning the predicted protein for each lineage are exhibited as red and green, respectively.
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